Regulation of Escherichia coli carbamyl phosphate synthetase. Evidence for overlap of the allosteric nucleotide binding sites.
Regulation of Escherichia coli carbamyl phosphate synthetase by UMP and IMP was examined in studies with various analogs of these nucleotides. Whereas UMP inhibits enzyme activity, the arabinose analog of UMP was found to be an activator. dUMP neither activates nor inhibits, but binds to the enzyme in a manner similar to UMP as evaluated by direct binding studies, sedimentation behavior, and ultraviolet difference spectral measurements. dUMP decreases inhibition by UMP and activation by IMP, but has no effect on activation by L-ornithine. The findings are in accord with the view that IMP and UMP bind to the same region of the enzyme; a possible general model for such overlapping binding sites is considered. Additional evidence is presented that inorganic phosphate can modulate regulation of the activity by nucleotides. Phosphate (and arsenate) markedly increase inhibition by UMP, decrease activation by IMP, but do not affect activation by L-ornithine. The extent of activation by IMP and by L-ornithine and that of inhibition by UMP are decreased when Mg2+ concentrations are increased relative to a fixed concentration of ATP. The findings suggest that the allosteric effectors may affect affinity of the enzyme for divalent metal ions as well as, as previously shown, the affinity of the enzyme for Mg-ATP.